Synthesis and characterization of 6-O-(N-heptylcarbamoyl)-methyl-alpha-D-glucopyranoside, a new surfactant for membrane studies.
A new surfactant, 6-O-(N-heptylcarbamoyl)-methyl-alpha-D-glucopyranoside (HECAMEG, molar mass 335.38 g), was synthesized by a simple and low cost procedure from methyl-alpha-D-glucopyranoside. This surfactant is characterized by a high solubility in water (even at 0 degree C), ultraviolet light transparency in the region useful for protein detection, and a high critical micellar concentration (CMC = 19.5 mM), permitting fast elimination by dialysis. Furthermore, the surfactant is colorimetrically titratable by the anthrone technique and its weak interference in protein titration by the Lowry et al. procedure and the bicinchoninic method is easy to overcome. Two membrane proteins (NADH oxidase and succinate dehydrogenase) and a soluble enzyme (lactoperoxidase) retained full activity in the presence of HECAMEG below or above its CMC. The partial inhibition of beta-lactamase (soluble form) by HECAMEG above the CMC was probably only apparent and due to an interference of the surfactant with the substrate rather than a direct effect on the enzyme. HECAMEG was capable of extracting up to 75% of bacteriorhodopsin from the purple membrane of Halobacterium halobium in a nondenatured form as indicated by the spectral properties of the protein. It also solubilized spiralin from the Spiroplasma melliferum membrane with a great selectivity and efficiency, without detectable loss of antigenic properties. These data show that HECAMEG is a very mild surfactant, useful for membrane protein studies.